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ABSTRACT 

Teaching process data was collected on two levels for 
this long- range project. On one level it was collected as extensive 
data with the lesson as the analytical unit. On the other level, it 
was collected based on the single utterance within the lesson. The 
results indicate that the teaching pattern can be explained by the 
steering function of the pedagogical frames (objectives, class 
composition, time at disposition) . The frames form the grammar of the 
classroom language as well as the pedagogical roles of the students. 
The theoretical explanation is formed in respect to curriculum theory 
and theory on teaching. (Author) 
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At AERA's noeting in Minneapolis 1970 a plan for a Swedish 
research project was presented (Dahllof & Lundgren 1970). The 
project has been finished and the nain ptirposes have been ful- 
filled, but the results have also raised new questions. At this 
neeting the outcone of oixr project will be presented in two vays. 
Ir the invitational address to the nenbers of Devision B profes- 
sor Dahllof will discuss the consequences of our theoretical 
thinking for educational research. In this paper I will present 
the nain theoretical nodel, the points of enpirical verifications 
and the theoretical inte3?pretations. On one hand this paper is a 
brief sunnary of a final report (Limdgren 1972^ fron the project. 
On the other hand it alludes to sone lines of thought which are 
theoretical developnents for future research. This latter aspect 
7/ill be nore analyzed and presented in a loter report (lundgren 
1973)# In. sone respects this paper nay be looked upon as a link 
between a^ final report fron a finished project and the plans for 
a new project. 



The history of sciences c.?ji on a cursory level bu described as 
a developnent, startinc in questions on things of far distance 
to nan and going over to questions on faniliar phenorxcra and 
everyday experiences. In wondering about the distant and the 
uncontrolled are questions f emulated v/hich give birth to science • 
This perspective gives one dinension in explaining the fomalizod 
theoretical level for natviral sciences in conparison to social 
sciences. But even v/ithin a science it gives sone hints for a 
description of the internal dcvelopnent as v/ell- 

The central phenomena in education ^ teaching - is in one sense 
the nost imknown and in another sense the nest known, ks it is 
aore difficult to ask relevant and theory deriving questions 
around faniliar phenoncna than around unfaailiar onesj theories 
on teaching are often built on weak enpirical fundanents. Llany 
theoretical nodels have boon formulated fron different w^siLipbio^ic 
about nan and society, Llodels, that with few exceptions are pres- 
criptive. But even prescriptions nust be based in an understanding 
of the phenonena to be changed. This understanding is often hidden 
in assuaptions based on personal experiences and perceptions of 
teaching. This is one of the central problcns for the development 
of education as a science. 

The demands for conprehonsive and enpirical theories on teaching 
fom a point of intersection between two areas within education, 
curriculun theory and classroon discourse analysis, (cf Lundgren 
1972, p, 19-80), In order to mirror our basic thinking I v/ill 
very briefly touch on sone basic problens ojid notions, 

Curriculun Theories 

A survey of curriculur.i theories is a thorny undertaking (cf 
Beauchanp 1961, 1968, Poshay & Beilin 1969, Johnson 1967). The 
field suffers fron a lack of accurate definitions and a laok 
of connon nonenclature, A series of theories v/ithin the social 
sciences, when placed in an educational context, have been cal- 
led curriculun theories. The problen is even no re troublesome 
when naking international conparisons, when abstracting over 
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the general cultural developnent (ef Bollaclc 1969). In order 
to identify the critical points frcu our aspect I will just point 
on Gone features within curriculu;a theories developed in U5A. The 
reader should have in nind that this discussion is done from the 
horizon of an European researcher. In order to identify sonc lines 
of thought within curriculura theories I will first touch on the 
notion or fc!'.oory 

In a theory, we abstract and reduce infomation - reduce various 
events to concepts that explain how the events are interrelated. 
As an abstraction, theory is dependent on how v/ell the various 
concepts are delimited and on how unanbiguous bhey are, as v/ell 
as on to what extent the relations are fomalized. (of Kcrlinger 
1964, p. 11, 1969, p. 1127, Brodbeck 1963). 

What distinguishes one theory about a phenoaenon from another 
is the way of looking on the sxructure of the phcnonena. On one 
hand we can define the structure through describing its parts and 
explaining the relation betweor. the parts. On the other hand we 
can define the structure as a systen of transf omations. The first 
Y/ay is represented nost within behavioral sciences (cf Zctterberg 
1965). The other way is the essence of structuralisn (cf Piaget 
1S68). For the sake of this discussion it is easiest to start v;ith 
the first notion, I will later on devel:)p the discussion over to 
the other notion. The central concepts then distinguish different 
theories fron each other (cf Russell 1948). These concepts could 
be called ninitoms (Zetterbcrg 1965). If a tneory is enpirically 
verified, the ninitems uust bo expressed i2i observational variab- 
les - strategic variables (Allardt 1970). 

V/e nay consider two further aspects of the concept of theory. 
Each theory is intended to explain one or nore experienced phono- 
nena. Thus, the theory detemines how the phenouena shall be in- 
terpreted, that is, that a theory sets forth not only the rela- 
tions postulated as existing between different concepts, but also 
the neaning or value of these concepts (ci Radnitzky 1968 b). 
Another aspect is to regard theories fron the standpoint of the 
ncthod used in setting then up (cf Rudner 1966). Sinply stated, 
v/e nay here speak of two different scientific traditions for 
gaining knowledge (cf Radnitzky 1968 a,b) - a hunanistic and 
a naturalistic tradition. 
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By curriculun theories I \7i?,l here on ::oan systenatic relations 
between different concepts ns to why the toachliir ?hc.ll have a 
certain content and v/hy it chall be carried out in a certain way* 
ThuG the curriculun tells what the teaching shall i" elude and how 
it shall be carried cut^ a curriculun theory is thu rr-.tional o:x- 
planation of why. Pron this standpoin-*; one way of survoyinfj the 
literature is to start on a nota level. Herrack c': Tyler (19?0), 
Bcauchanps {^96^^ 1968) and Johnson (196?) have brilliantly done 
this. Their surveys are concepti;a''. analysis thot br^ng out the 
conponents on which a urriculur.1 theory ^rjhould b c bas ed «• Iiilcov/is o « 
Maccia, and cov/orkors (1963) have built a nodol ba.-:ed or. concepts 
^ taken fron information theory ;:.nd syston theory. But these v/orks 

do not attempt to explain ho\7 curriculun planners "prefabricate" 
the concepts and how thoy are interrelated. Another way of app- 
rcachin^^ the problen is fron the standpoint of theory buildinc and 
thereby on an epistiniolocieal level. On an abstract level I will 
here allude to two groups of theories. One approach is through 
the values underlyin;'? curricultiu decisionsj which represents a 
nore hunanistic tradition, another is by way of actual infoma- 
tion on how people behave and why, which represents a :.iore natura- 
listic research tradition. I v;ill call these approaches philosop- 
hically oriented theories rJid theories based on behavioral scien- 
ces,, in order not to exclude other fimdanental ways of approaching, 
but to indicate the exi::. ting traditions. 

The philosophically oriented theories (cf Limdgren 1972, p. 31 ) 
are basec! on assunptions as to value and use deductions to arrive 
at a progran. This line is represented by prescriptive nomative 
theories (of Dvrarkin 1959, Crenin 196l). The usual way of descri- 
bing these theories is to describe the concrete types of curriculun 
they have led to (cf Sandven 1949, Strdnnes 1954 and Harbo 1967). 
Another path is to seek out the basic theoretical principles they 
foll.ow (cf V/ynne 1964) or the purely philosophical -currents they 
represent (cf Braneld 1965, p. 21 ). Since Dewey's tine, a nass of 
philosophically oriented theories of this typo has sprung up. 
Braneld's (l956, 1965) reconstructionist curriculun theory, Brou-^ 
dy's (1961 ) "realistic" theory and Phonix' (1964) science orien- 
ted theory are three exanples of different types of theory pre- 
sented during the past two decades (cf Bjomdal 1969). 
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Jc shell leave aside the assunptions of values these theories 
build on. end conccnf^ate on the lUiderlyins principles for thv 
'\cCx.C''" ' The asGuriptions cone fron an analysis of the scoiai. 
f'ud cultural environ: lent of which cdv.cation is a part, or fron 
bajJo ideas on the structure and rioaning of knowledges* Fro.?: those 
rr -itions^ the theories are forr^od as logical nanipulations of 
the riven ass'unptions, Tnc assir.iptions nay be true or false, cut 
the theory stands or falls v/ith the process of deduction. I'ut \r.tii 
very jTcv: oiceptions in i:ost works withir. this fiold the basic ac'- 
suiapticns are noveo: clearly given. Nielsen (l 970) has sharply cri . 
tisod -uost theories of this type exactly on this basis, ^-Lut as- 
sunptions that are to for^.^ the basis I'or podacogic consequences, 
arc hardly ever so well defined that any unaiibigvou3 conclusions 
can be drawn fron theu". (Nielsen 1970, p. 25). 

Another basis for critically evaluatir^ these theories is whether 
they are relevant for educational planning today, c^d their possi- 
ble inportance for changing the orientation of education. If v/e 
regard the curriculun as a part of the enculturation process of 
the society, they seen relatively difficult to imply. Education 
has changed aeaning and its orientation is steered by political 
values. 

This change can be described on t\/o levels: a social (cf (Joonbs 
1967) and an econonical (j^eniscn 1967? Blaug 1966). An increasing 
part of the resources of society are allocated to education. 2his, 
in turn, has led to a nore corscious planning of the educational 
systen as well as to denands for functional theories on which 
revisions and reforr.is can be based (cf Dahllof 1971 b). 
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This change in the popular conception of education nakes the philo- 
sophical oriented theories seen rather to bo contributions to the 
debate on social and cultural problems than scientific theories. 
What is needed are analyses of the expression that political deci- 
sions find in different curriculun progroxis, as v/ell as enpirical 
analyses of the deraands now nade on curriculuri content (cf Dahllof 
1963). Such cirtical analyses nust talce up not only the process 
of deduction built on political evaluations. Thoy nust also ana- 
lyze hoY^ different resources offer alternatives and how these al*- 
ternativos can be neasured against the evaluation. In turn, this 
necessitates infomation on how different resources linit the 
possi'Dlo directions the teaching process nay takOo 
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The second ^roup of curriculur.: theories are a nixed c^oup built 
aroiuid principles for oarryin^ out the teachinr. Bjomdal (1969, 
p. 85) in a survey, call 3 then "rational theories" and points out 
thr.t during the past tv/o deoadcs curricula have been deeply in- 
fluoncod by theories developed in neichbourln.- sciences. After 
the school rofoms of the late 1950's (cf Goodlaa ''964, 
this tyi^e of curriculUiJ thinking has doninated xhc f-'.j^ld (cf Pao- 
sov; & Leepcr 1962, Heath 1964). As for nore conpr^^i./jnsivo tI^,coriof: 
or iiodels, the work of Tyler (1950) and a?aba (1952, 19Ci) have 
been of basic inportancc. These theories often cri^inat . in various 
psychological theories on processes of learning and cog li-tio:!, A 
curriculun thus springing fron this v;ell cultivated garden ::ust 
include both the basic psychological theories and a fm.d ]aicv;- 
ledfje making it possible to transplant then to the school yard. 
The basic question is whether this transf omation i3 possibl'^ (cf 
MacDonald 1965). Ni'/curally it is possible, as long as the teaching 
situation is not linitod by tine and inclxtdes only one teacher 
and one pupil. If this is not so, the reconnendations nust be nade 
in relation to knowledge as to hov; teaching is fomed when it in- 
volves nore than one pupil and the tine available for it is lini- 
ted* Sinco teaching does not pe.CT:it tinlinited tine and one-teacher 
- one-pupil relationship, this typo of nodel nust, if it is to be 
developed into educational theory, be extended \ the help of 
a nodel over relations between factors that foi .e teaching 
process (cf Snith 1967). 

The need for conprehensive and enpirically based theories is also 
clearly felt by nost researchers (cf Goodlad I960, p. 196, Poshay 
& Beilin 1969, p. 276, Hawthorne 1971, Eisner 1971). V/e nay also 
ask: v/hat influences have different curriculun thc-crico arxd tuc-.ries 
on learning had on instruction iu tho claosrou:.? Obviou.ol" tl cv 
'iave beer, inp.rt^n.fc but tho ano\/cr given by Hoetker & Ahlbrand 
(1969) in their analysis of teaching during the half century gi- 
ves a pessinistic view. One answer seens to be possible to base 
in^the fact, that nost theories v/ith few exceptions are not enpi- 
rical tested. Instead; they have been built on different hidden 
assunptions of vAat teaching is (ef Jackson I966). 

Educational research has a long enpirical tradition for studies 
on the effects of different treatn.nts (cf Oanpbell & Stanley 
1963), and for analyses of individual dnfferv^nces and learning 



"zcis^o fc-r hcv; tho troa+!;.c^:t>; twi^ tc cc fovnoa r»r,c cn^ii-i^^.'^l 
r-iDthods for hov; they ara cc bo f.oncribod. A-TI-^.-?o^. Orcli (o^ 
C.conbach <i S:iov; 1969j ^rnclat -^970, Gur3fc?.::gj.<:on in7i; h:tvo ^ro::. 
p.nothcr point o.-f cloi>a::turo iaioou the qucsoir > o1 /jr 
.0 iP.lyzinG the te?.chin/; proccs'5 (o/ :Cr.l\c«? 1973). 

Ju+ to satisfactory a.^r;i/i;cs wo -,03:: talio o^.'^oi^cr tlioorc-- 
tical a]>proach. Kiis ?3 the }ivb cf the ir.c.-jtor, t':o?;o i^ 

vrhcre I want to fit in ovr Ciin^rcJ. ncdel r^a anprcr.oi:* 

Classroon Jisc ourg c ^\ nalys is 

The nain problcn docs no-i; lie in th'} doscriptioii. pe^ He 
Descriptions of teachiu/; doee no*': novo vs away fron pa?o2cr:^p- 
tive nodolsj if not the basic relations between 'ohcory rund 
obaorvatioii is explaiiied (of Gowin 1972, Sorivon .972). Xi^.is 
basic problor.: concerns what purt)osc scientific thcoiriOi^ c-^'o 
joins to serve as well as v;hat ideals of science wc uro 
ainin{^ at. 

\/c have a very strong cnpirical tradition in which tcaohin{; 
processes have been enpiricaliy studied. This reSoaJ^ch lin'> 
has developed fron different purposes and differctit needs- 
Very early the evaluative purpose has been basic {0^. ^^ecllcy 
Cz Uitzol 1963) and stecrinc. This notivc has been central and 
has also turned the practical inplications early toward tco.cher 
education and traininc (cf Anidon & Hough 1967, flnuciers I970, 
Sv.ith 1971, Gage 1972, Bunkin & Biddlc 1973). The develGx)Uont 
of different systens for analysis has nainly been nourished 
fron existing research lines v/ithin psychology arcl social 
psycholocy (of Theleii 1951, BellacJt 1967, V/estbury 5: Belli\clc 
1972, Dunkin & Biddlc 1975). Other researchers have 7oo]ZQf\ 
upon classroon discourse analysis as instrunents to brid/T^ 
the cap between philosophical aiid psychological theories tir.e 
educational practice (cf ?nith 1967, Snith & Ilou^c 1962). 

Surveys of research and systens for analysis are riany (cf J-ut- 
hall 1970, Sinon & Boycr 1970, ^A'cstbury & BellacK 1972. Gr.{:c 
1972, Lundgrcn 1972, Ilcllaughton 1972, Bellacl: 197^, ru^Jcin 
5: Biddle 1973)- 
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l.r;'-j.cr; (of Jollc:c:: 196L\^ One characi.^victi c of -inlr rvOo:.:.-j^ 
r.j.r.« ic thnt r/ion-t sti-dios have bcca ••;r.,^or': r;i:.plc a:.rl j\;vc :)oci- 
;.lv-i r;:.c (of :CDla]co^7;;!ci 1970) notio.:«3 iibout the r^O.ctior. fH 

t-joluxioal i'??o:)_Lr.is I'or oVGorvatior.. Tr or^lor ir-^'orrtrj: •"hjj^j 
cc:::c'j' of r.na;i;;i?s. ben rnilc aj/oiu.il ocrtrii:. cr:i«- 

coi^tj, o::o •;ftcn forov^a vcr trc.c:c L.ifjv.oncov b-'-ch tc r.^-.-uo, .i.ccil 
•t -v.cll'i;io-i v:l-^Mr various research cro\v\r>. I vdl? V jVor r:i 

opi>os:.uo i;csi>io'i i:i tlic r^v.-la^ior bci^vocii troory r^u ' servo. -i'lor., 
in vfhr.c;! **t.l:':-r^;. :>c no wry in rhich cnc ccui Icc'^'i"^ .^'^tcT-.y v-^lr 
Lhc Jisi.rooi' of one craeial •thx.c.vj by cbc;c'rvn-u«o:i5: \:5er.xocJ in 
vlic l:ini:ua-o cf another". (Sorivcn '-gVi^; p. 118). Bv^ I will ac- 
centuate in the cljscucGion this conolox ;;robloi.u .hlc'i cbviov^^ly 
ii.::)lieatcG that every rooijcarcher has i'o explicitly vicscribo the 
theoretical acsiicptions that a prio ri lie boforc any obscrvatr.ori* 

ThiG pinpointing of the relation between theory ond observation 
neans as a consequence that an analytical di-^cuscicn of recearch 
lines nust concentrate on basic theoretical concepts, i rj. here 
forcotl to concentrate the discussion and v/ill therefore just rinc 
in two basic different reoearch i:".nes. 

On on:. haJid we have an ovorwhcluin^ r*aGo of studio? with ()bn:;rvc-* 
tion syGtens baGcd on psychological and social psycholocical con- 
ccpoi:, and thoroby theories, Asbner & Galla^jher's (1S62) study 
illustrates a psychologically oriented study* The approach ujcd 
by the Stanford Group (Gage 1972, Gage et al 1972/ represent a 
^aoic reductijnistic ideal that principally can be classified 
intj this group. V/e have two research linee based on social psycho- 
logical theorizing. On one hand we have interaction arxalydis, v/hich 
^naiiatv .':ror. the Chicago school of thought and has been succes- 
sively developed by researchers as Anderson (l939)# Wj.thall (194-9), 
Plonders (i963j 1970) and Auidon (Anidon & Hough 1967; Atiiclon u 
Hunter 1967, Anidon 1S70). On the other hand there is one line 
based on dyadic analysis and role theory (Admins & BidcUe 1?70, 
Good ob Brophy 1969, Power 1971). 

The soeond nain group has another theoretical basn. f:his rc^^^irch 
lino is represented by two groups of researchers; Scith fc !lcu-.: 
(1952) and Bollack et al (l966). Snith & lieu:: have nnother por- 
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yi>cotivt on tho rale of the ebsorvntion systcns. Ins toad of 
building the systen frori a priori cissiitiptions tnkon over fro:i 
other seicnces, they try to build up a theoretical froiAc, froi; 
v;hich leads a r.^re structuralized way of deseribinc teaehir.f. 
?hc naiii task is to identify acts and operations v/hieh -ivo a 
lo{;ieal aeaninc to tcaehin.> Teaeninc is looked ixpon as a soeial 
phononenon (of V/estbury 197^) a systcn of aets with an a-cnt, 
a r:oal, a situation and faetors that to sone extent eontrol the 
situation. With these con-jopts as r.initeruS a nodol is built 
which concentrates on describing how tho teaching structure is 
developed as a consequonco of tho ac+n of the aijent. 

3ellack et al (1966) have a s5^*ailar basic idea, biit are sta^tinc 
fron tho ccncopt of c^zi^^ (WittGcnctcin 1958). The structure of the 
tcaehin:; is here i:;cri::..l in toras of rules. In both these ideas 
I will interpret the inpotucs of a structuralistic thinking in 
which the toachinc is loldccd upon as a series of transformations 
(cf Piacct 1966). 

A further developncnt and integration of those works points also 
in a direction, which is approachinc on a cursory level the ideas 
developed v/ithin social antX' poly (cf LeviStrcuss 1871 ). Very 
close to this is a norc linguistic approach, which has been tou- 
ched upon by Eiddle Adaxis 1970 (cf also Adaiis 1972, Bichel 
1972, KcNauchton 1972). 

These two basic research lines are fron ny point of view inpor- 
tant to keep separate, and I will later on return to sone further 
distinctions of consequence for our nodol. 

During the sixties studies in classroon teachinc process increa- 
sed very rapidly. In sone respects the expectrtions were very op- 
tinistic (cf Ga/;e 1972). The nain relations to bo established were 
between on one hand presage variables and the process and on the 
other hand process variables and outcone (cf Dmikin & Pdddle 1973). 

The descriptive conparativc studies over tine and school systens 
(cf Hoetker & Ahlbrand '1959, Bellack 1973) seen to have r;iven birth 
to the nost interesting questions. The sunnaries nade over relations 
between groups of variables are no re frustrating (cf Rosenshine 1970, 
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KoGGHGhinc & Furst 1971, llcsenshinc 1572, Gacc 1972, Du:i::in 
Biddlc 1973). In lack of co:.nnn basic concepts the studios arc 
diiTicxzlt to conpare, aiid v/hcn possible to cocpare; th:-. rocults 
show few consistent patterns. The recorxicaclations for svlvinr 
this dileniaa are nany (cf ICallos 1935)« Ga^je (1963) divl vor;i 
e -I'jr argue ??or hi/jhor conceptualization of the ::atti;'ruo .cf 
thinkinr. But in suiinin;.: up the consequences a pessiuistic tone 
(Gage 1972) appcc . laanders (1969) points on the fret t:i/:t 
iici't studies hitherto crc ^ " : rccwor"^ :;iv' ".'^j r T'.- ' " \' ;:--rage 
projects exist. The theoretical discussion has nostly been con- 
centrated around the relations bcoV/een the concept of teaching 
and the concept of leaminr:. A rcductionistic view of teaching 
has been doninatins* 3:.iith (1951, 1962, 1963, 1967) points on the 
effects of this perspective in which the social phenonena of tea- 
chine is reduced to a behavioristic perspective. Konisar (l968) 
ar/;ucs fron a logical standpoint that teaching always is aining 
towards learning. He Clcllan (1972) has pointed on the rclcvrjice 
of the tern ends and ncans. Westbury (1972) argues brilliantly 
for seeing this discussion on two levels. On one level the tca-^ 
chiiig process laust be looked upon as a social phenoLienon^ which 
oust be studied in its own right. Lundgren (1972) separates ana- 
lytically between two types of processes - external processes and 
internal processes that iieans that the pupil in one respect riust 
be looked upon as a part of a v/holo, and in another respect as 
a whole, possible to analyse Into different processes. In its 
turn this neves the question of reduction av/ay fron the 3ccnc- 
?wo nodcls for explanations nust be built that are conplcncntary, 
but are not built with the saiie -initems. A theory based on 
learning process gives no base for explaining hov/ the student 
through existing francs, goals and rules is exposed for learning. 

Another critical discussion has centered around the designs and 
the statistical nethodology. Travers (1972) argues for uorc ox- 
porl;icntal studies. Jackson (l966) in his theoretical distinction 
between preactive and interactive phases gives arguments that are 
contrary. On the sane hand these distinctions and the further dc- 
vclopaent nirror quite another perspective in v/hich the understan- 
ding of the process is norc underlined than a nere detcministio 
c::planation. Rosenshinc & Purst (1971 ) give four suggestions for 
ncthodological inprovenent. 

erIc 
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in sone respects a research tradition has beoi-: established 
that fron my point of view soen.^o to novc us away fro:i the bcoic 
theoretical questions and turn us iiito a ncthodological diacus-. 
cicn in which the phenoaena of study is los-^^ The basic ciuestions 
are en quite another level. Just to take one exanple: are the 
catecoriGS used possible tc quantify? Is the verbal utterance for 
person A in situation 1 the sane as utterance for person 3 in 
situation 1 or situation 2 or for the sar^o person the r.\or.eiit aft or 
the first utterance? In relatlcn to criterics 2ot judsinc co^jni- 
tivo similarity, thuy are net the soric (cf Kaess 1964J> 

To a c^oat extent the internal critizisn of research and zv.r^ 
C,ost±ons for future ro3oarch nirror clearest the basic idcac about 
the phenoriena under study and the rules for rereareh. In the sense 
Euhn (1962) uses the concept paradigm we can here identify very 
sinply paradi^ns. The research follows certain paradirns and the 
rosearcjhers thereby have- what Wittgenstein calls aspGCtblind- 
ness. Gace (l972) asks just this quostionj if not the dcveloi:nent 
within this field is following a hidden basic idea, or a ^.ciontifie 
paradifcTi (cf Ktihn 1962) that are fixvins a false perspective of the 
phenonena. But ho stops here and interprets the notion cf scien- 
tific paradign in the sense of an internal research paradigms. 
The reconnendation he gives is, as a consequence of this, tc riore 
strictly follow existing paradifjns» Instead of recoi.ir.ending ana- 
lyses of basic principles and basic lines of thought in order to 
discover the weak points .-.uad nake a break through possible-, he 
refers to the way the natural sciences have gone into deeper and 
finer elenents. In fact, sone natural sciences are goir^g another 
v/ay back and up (ef Vaddington 1971) in order to create the basic 
systens and oodels* The pre?€i:t situation has different canses, 
that are difficult to nap out. We have also sinplified the dis- 
cussion in order to just pinpoint the critical and strategical 
probler.s. I will just a^lludc to three eharacteristica v/ithin 
existing research* 

On the first hand the douinance of Auerican research has estab- 
^ lished certain nomative elenents* lilenents that never have beer 

poinxed out by the researchers* This has led to the fact that 
systens for analysis an seldon based on any explicit given nodel 
and thercl-7 ^'does not sten fror.i any intrinsic qualities ox be— 
navior, but rather is arrived fron the noral o-rrdcr of Aoerican 
™™ culture"* (Walker 1972, p* 41 )• 



On the second hand aoct stuiies with few exceptions (cf JaolcsoM 
1966, Snith & Geoffrey 1968, Snith & Meux 1962, Bellack 1973), 
have been pure enperistic. This cnpiricisn has turned out i:\ two 
ways. On one hand through the uncomplicated ideas about tl:c rela- 
tions between theory and observation* On the other haiicl the r.cr:.ia- 
tive role that has been {-iven to psychology and social pcjcholcsy. 
The problens of inquiry have oJ'ten been derived frca psychological 
and social psychological theories and thus the concepts used ha'^'c 
only indirectly a pedagogical relevaiico. 

The third point for discussion is julnlccd to the two foriicr cr.d 
can be labeled - the iiiplicit explanation. Most resorirchcris liavo 
started with an inplicit explanation derived fron the didactical 
tradition and hidden in the concepts used. Changes in systcas for 
analysis seen often to have been done in relation to implicit cri- 
terias, in relation to what the researchers think teaching is or 
is not. These three sinply stated characteristica an foiriing the 
paradign. 

The research situation scens to need a step back and nore careful 
analyses of v/hat has been done, and why, and to what purpose, tha^ 
to nev/ rocomendations for another correli^tional fishing trio. To 
sone extent tia cxloting trends in the discussion can be descri- 
bed with an analogy taken fron Koestler (l967). "The situation is 
siLiilar to building a cathedral out of a v.asB of bricks snd asking 
for better cut bricks than for a blue-print". 
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Kie theoretical nodol is on a hi^h level sinple. Dahllcf (1967 a, 
1971) has stated the basic ideas (of Dahllof & Lun.l^ren 1S-O,:0ahl- 
lof, Li;ndgren & Sibb 197l)« v/c show its three coa]:-or.cnts in a 
paradig::!: 



?ra::ic 
actors 



Process 



X-eamm/; 



?if;. 1. The basic parodir;:.i 



This paradirii expresses in a f.onoral v/ay the relations v/hich 
probably have guided nost educational plaianers. The difference 
between this nodel and others lies naturally in the definition 
of the concepts and the assumed relations (cf LTind^^rcn 1972). 

Our basic assuriptions are given in the notions on the teaching 
prc;ces3. The teaching process is a steered process. A process 
nade of transformations having a position in tine and a prolon- 
{;;ation in tino. The key concepts are transforiAation, tivie and 
steering. A structured activity has always the forr.i ef a trans- 
fomaticn systen. These transformations are regulated by rules. 
These rules in their turn arc consequences of two nain factors. 
The francs given for the situation and the goals for the process, 
^vith francs I uean factors that linit the process - the organiza- 
tion and size of the student group ^ physical locations etc. One 
nain factor that it is necessary to discuss separately is the 
tiiuG frame. The goals of the teaching steers the direction of the 
process and can in sone aspects be described as firanes (Limdgren 
1972, cf Kallos 1973) even if this seens analytically and peda- 
gogically unwise (cf Dahllbf 1971 b). 

?ron these basic distinctions v/c can develop our nodel in the 
following way: 

A, The teaching process is a systen of transfo mat ions follow- 
in.- a sot :f rules. 

3. These rules are consequences of the organizational francs 
and the tine franc. 

The neaning of the actions which define bhe transformations 
r-rJ^r> steered by the intention of the participants and thereby 

m^iam by the goals. 



- 13 " 



This uoons that Ihc rolafcioii ootwoon frrxies And process oaniiot 
OG soon in a puro dctomin u^tic v/t^yc Tho frfir.ios stec^ tj so:io 
extent the riilec and nn,ku r. pro cose ponsiblo to exist or not exist, 
but fron a sot of francs v;o can just predict the rulos, net the 
actual process. In uBinc the nnalocy vi-'^ ^ o^^-^c we can soc the 
francs as qIvo birth to sone /general r.Jo^i. Hov; the actu?.l ^ano 
develops v/ithin those i-ulcs is auoxher question. In arjav/orir.j that 
question v/o have to analyze t>^e i.:canin{; of the :^air;c, v/hat puri^osc 
the i^layers have# The otiior ^teerinj aspect ir i'io:oeforo tho joal 
of the teaching process. 

In applying bhis porspoctivo v.. co:.io very oloso to an cpistonolo- 
gical idea v/ithin liiiGuictio (,dc» ^..ussurc 1916) and social authrc- 
polo{;y (Levi-Strauss 1962). \/o can hero talk about tv/o Icreln ac- 
ccrdinG to do Sauss' rc, "language" otaI "parole". Lang-^agc is the 
level on v/hich we describe the rules. To follow these rules does 
not inply that I aii a "good player". On the "parole" lo^^'el wo can 
talk about nore neajiinrful or effective way? of usin/: the rules. 

In seeing the relations bet-yYoen teo^ching process and learning 
outcome we havQ to analyse differences on the ^'parole" Level, 
Ihat Deans, that wo have both to lokk upon the relation between 
parts of the process, but also on the process as a whole. How the 
different transf omations correspond to goals and to the inten- 
tion of the actors. 

To analyse why Bobby Fischer, just to take a concrete illustra- 
tion, is a nore effective check player than Spasky is not a ques- 
tion of looking on the nunbor of dif:*'erent noves, it is nore a 
question of how a strategy is follov/ed, how different pa.rts are 
developed and the purposes and intentions with each novo. 

In seeing the relation between teaching process and outcone on 
this level we have also eone basic truistic assunptions ab:)ut 
learning, which neans that we assimc that learning -takes tine 
and the person that is learning nust be expos'ed to sone intJToma- 
tion. 

This discussion does not give a total fomalized theory, but o 
set of concepts and interrelations between concepts that can bo 
^ analyzed on a enpirical level. 

ERIC 
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Tc siijplify I concrotisisu tho cliscuacion in fir;, 2. 





Goals 


Content 







V 

Meaning 




F'IG* 2. Paradi^n over relation between rules and neanin/; in 
relation to fraTiO factors and learning outcone. 

The actors of the process have been indicated within the pcraclign. 
The problen with representing theoretical ideas in ptiradjrn^ is 
obviously shown in comparing the discussion and its inplicationc 
with fig. 2. 

The tested nodel 

The next step is to find the strategical variables and to concre- 
tizise the nodel in order to nake it possible for empirical veri- 
fications. 

In the coning discussion there will be sotie inconsistent parts. 
This inconsistence is on one level cluo to the problen of selec- 
ting strategic variables in a conplex systcn. A nore obvious rea- 
son on another nore practical level is the research process it- 
self • The theoretical ideas here presented were to sone oTitont 
before the onpirical studies, but have to sone extent been deve- 
loped by the process. This will be clearly denonstratcd in the 
following. 
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The first stop in soloctinc stra-fcccical variables will bo in 
tho frane factor crcaj). Mc will hero use one varablc - tho ccn~ 
position of the teaching c^^oup. The reason why ^oes back to the 
starLin,^; uf our research. 

The basic r;:0uel v/as dcvclopcu as a consequence of a critical 
ov^.'rricv/ of research on ability {jroupinc ^^^^^ic by Dahllbf (1967, a, 
1971). He foi-r.d ohat research (cf Heathers 1969) had follcwed a 
very .^inply paradi/];:;., iu whioh the conposition of the class had 
been the independent variable and sinply tests of knowledcc the 
dopundenfc vai-^iable* IIo content validity stvidios in relation to 
-l:he actual teachin^^- process ^vci-c done. In having access to data 
of the tine for different currioulin luiits, Dahllof could rcana-- 
lyzo one earlier study (Svonsson 1962). The results show a very 
narked pattern and gr?at differences between various groups of 
pupils. The interpretation of this study was turned over to a 
discussion of the rclacT on between fraraes and processes (Dahllbf 
1971 a,b). 

In :irder to further develop this basic nodel we (Dahllof C: Lund- 
^^rcn 1970) deci'lod to concentrate on the conposition of the class 
in relation to ability as the first franc factor. 

On -Gho process side we found it necessary accordinc to our basic 
theory to both follow the prjcess for a lonf; tine on a nacro levels 
as wc31 as to fcllcw the teaching process in noro detail in the 
single classroori. 

The evaluations turned out in the direction of conbininr; a study 
of the teaching process on a nacro level (extensive data) and en 
a nicro level (intensive data). On the nicro level wo tried to 
analyze the process in the first hand in relation to the basic 
rules the teaching-; followed. In this respect we tried to apply 
the systen for analysis developed by Bellaclc et al (I9C6). In the 
second hand v/c cilc^o tried to analyze the ueaning of the single 
parts of interaction by use of content classification and by 
classification systens developed by Anidon & Hunter (l967) and 
Bales (1950). On the uacro level we left the pure rule identi- 
fying :*dea and tried to follow the process fron the decisions 
taken by the teachers in relation to goals and franes, as v/ell 

1^13 Aow the experiences of the students changed as a consequence 
ti\lv> ^, n . . 

m^^m 01 those decisions and their <7oals. 
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On a do.ta level v/c used in the extensive study a panel with ieur 
ci^cQtionnaires durin.j: ono school yec^r (October, Decoraber, Hare)! 
and I.'Iay) to the teachers in English, Mathematics, History, nv/odish 
literature and Civic»^. The tcachur v/cre asked what thoy plr.nnod 
to do lesijon for lesGon up to the time for the next qucstioiuiaisc. 
The actual teaching, that had been carried out was also doccribcd 
Icncon for lesson for the tame for the questionnaise before. 2his 
dc^i^ii made it possible to compan planned and actual teaching. 
For students a panel of three quectlonnaires v/as used (October, 
Lccomber and May). On tlio intensive le^^ol we sampled oigh'!; claf3- 
r.cs during one semester in the teaching of matl-ematic . An obncr- 
vor was used and the lessons were j^'anpled out and tape-recorded. 

•2he study was carried out in the high school in grade 1 1 . The 
oxtomive study included 46 classes and the intensive study 57 
lessons in eight classes. The results were measured with stan- 
dardized knov/ledge testy. 

In fig. 3 I have tried to schonatizo the design in relation to 
model and type ef data. 
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MODEL <C 



Grouping 
of 

students 



'ATA \ 




CUrililCULUI,! 
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GOALS 1 






TO^TAI 


TIME j 



TrACIIIHCr PROCESS 



Panel of questionnaires 

A. Planned/actua] teaching 

B. Teachers Decisions 
0 . Student experiences 

ling. Civ. Hist. Kath. Swed. 
46 classes 



Observations 

A. Content 

B. Pedagogical moves 

C. Time/person 

8 classes Math# 
57 lessons 



OUTGCIIE 



.'Standardized 
Tests 
of 

Imowledge 
attitudes 



?ig. 3* A paradign on the tested model and types of data* 
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The next step is hov/ to establish the relations bct.veen the 
oi^eanizational francs (the class conposition accorJin:; to stu- 
dent ability) and different neasuros of the teaching process* 

In order to do that, v/c have started v/ith cultine cut one diraen- 
sion in Icokinc upon the rules. V/e will do that from a pra^natical 
aypect, the different pedagogical roles the studoM'^s have in the 
teaching process. V/ith pedagogical role I nean the specific types 
of action that each student in a class is involved in, 

a) The roles are defined in relation to the teachers' and the 
students' perception of the goals and to the f rones that 
linit the process • 

b) These linit s nean that the students are interacting in diffe- 
rent ways, but the no re the francs linit the process, the no re 
different groups of pupils will be established that interact in 
a sinilar way. 

The concept of the steering group 

In order to test our nodel we have to identify the pedagogical 
roles. As we have no enpirical knowledge of theirc existence, we 
have to deduce son hypothesis fron our theory. 

Once again, for explaining why we have deduced certain hypotheses 
we have to go back to the earlier study that was interpreted by 
Dahllof (1971 a). In the reanalyzing of research on ability grou- 
ping Dahllof (1967 a, 137I a) found a sinilarity in the result 
pattern. The tine disposed on elenentary ourriculvn units seened 
to covariate with the absolute value of ^hc student between per- 
centile 10-25 in relation to geaeral ability in each class. 

This was interpreted as the toacher used this group of students 

as a criterion group. In ^-elation to elonentary units in the curri- 

culim these students fomed one pedagogical group. 

This can be theoretically interpreted in two ways. On one hand 
we can see the foming of this group as an effect of the actual 
francs and goals. This neans that when studying different school 
systens, the actual steering group vriLll change. On tr.o other 
hand we can interpret this as a fixed group • This noons that the 



teacher always relates the coal level to the francs aiid inter- 
prets his educational role in a way that he always will steer 
the process after the c^oup at about percentile 



Those to interpretations nake two extrenes. The possible explana- 
tion should be betv/een. The actual steering group is varied, but 
according to the teacher's interpretation of his role there are 
linits for this varying. This neons in its turn that we con sot 
up a hypothesis in which we will tost if the process is steered 
by the stcerinc G^oup (P^) percentile 10-25* 

o 

This value is looxod upon as the best estinate. It does not :.;ean 
that in the sincle class this is the operational definition of 
the steering group, but when conparing various classes, this is 
the best estinate. 

In fig. 4 we show a sinple paradign of the relation expenvlcd 
in this hypothesis* 



Cxirriculun 



Class conposition 
according to 
student ability 




Pie. 4* Paradign over relations betv/oen franc factors, goals, 
steering group and teaching process. 



The next step will be to present the enpirical data in order 



to verify the banic relation here assuned* 
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Cha£tcr_3j. ?h£^2!15l£sis_of_cxtensivo_data 

The extensive analysis had two purposes: one, to test and find 
a nethodnlo^y for analyzinr the teaching prooess from a couprehen- 
Give point of viewj the other, test our theoretical nodel,. 

!I?he distinctive narlcs of the. Swedish school syston and the 
curriculun under study will not be discussed here (cf Lund^rcn 
?• 85-'95). Those features are obviously of iiipor-^anoe for dcsisn, 
analysis and interpretation, but a^ nuch as possible I will try 
to discuss the onalysis on a raorc c^neral level. Descriptio;is of 
data and discussion of reliabilities, validities and response 
rates is also left out and I refer to the final report, 

IlethodoloK y 

The desicn we used data frou questionnaires collected according 
to 0. panel nethod - caused a series of problens that were diffe- 
cult to foresee during the early planning; phases. 

The use of panel data causes statistical problens in both descrip- 
tion and analysis (cf Coleuan ^96A)• The first is the question of 
which paroneters are detemed in the descriptions. 

In an educational systea the populations undergo successive chances. 
The individuals in the classes being studied do not reiiain constant* 
Teachers becone ill and are replaced by substitute teachers having 
a different education, experience and background. Pupils leave 
school or novo another district. Both the nunber of individuals in 
the classes studied and the structure of the classes change cons- 
tantly. In this situation it is alnost inpossible to speak of des- 
cribing a "population". Instead v/e have preferred to see this prob- 
len as a question of educational systens. In order to draw conclu- 
sions fron a study of this type that can be useful for the teaching 
ijn another system, the thing to look for is rather sinilarities 
in the prevailing conditions and in the type of changes that are 
affecting the individuals concerned. 

Y/e have therefore tried to avoid discussing pararaeters or repre- 
sontativity for the individxials being studied, by not seeing then 
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as parts of a plausible population. Instead v/e have tried, in 
our descriptions, te find the stratocic variables in the condi- 
tions for v/iiich the educational systen was ereatod, what prin- 
ciples the currieulo follow, hjw they are construct ed and what 
qualities the teachers and pupils have, \7e aosuned that those 
who answered our four questionnaires wore representative for the 
Group beinc educated in that school at that particular tine. 

Another prublc:.! v;as to analyze the chances that occurred v/ith 
the pass:* nc of tine. The attitudinal chances v/c found fro:.: one 
occasion to another, nay be the result of actual changes of atti- 
tude, but also of short Conines in the instruncnts, V/c have not 
i-ade any reliability studies of the individual chance too deeply, 
and concentrated instead on what v/as systenatic in these changes 
and on whether the chr»^ces have theoretical and conceptual vali- 
dity. The result of each individual question has thoroforc been 
interpreted with caution, 

\Yc have a nass of information on h\r.ian beha'\'ior to work with* 
We have tried nainly to see the trends and patterns in it, partly 
in order to discover whether the prinary relations on which our 
nodcl is built will hold, and partly in order to lead the uorc 
detailed intensive analyses. Tv/o ways of analysing this data are 
open to us. One is to dj detailed statistical analyses of the 
various groups of variables and individuals variables} at each 
step cf the analysis, other variables v^ould be controlled. Such 
a detailed analysis uust then correspond to a precise theoretical 
nodcl and to well-tested instrtinents. In our case, the nodcl is 
nore of a rough sketch, and there are no earlier nethods for ana- 
lyzing the teaching process to fall back on. To analyse this in- 
fomation in detail would not be of nuch use. V/e therefore deci- 
ded to try another way, of naking rather rough analyses of trends 
to trace the direction of the relations and the results of diffe- 
rent variables, in order to test which arc strategic, 

A first test of the steering group hypothesis 

50 test our nodel we need a reasonable variation anong the vari- 
ables included in the raodel. The eurrieulua nust be the saiie for 
all classes but the organizational francs should vary# V/e v;orked 
v;ith the acadenie-lines high school, which have a very narrow 



variation in the conpocition of the clasfor.'. V/hcn the students 
were channeled into cUrferent study linos, the size of the nr.te- 
rrial available to us decreased. The subjects have different struc- 
tures, which causes variation in '2escribin/- the content and in 
the liuits set by this description. The textbooks have also varied. 
11 the aatcrial wo obtained is conpared t) the theoretical uodel 
to sec if v/e can use the natcrial for testin:^, the pronnocis is 
not too i^ood. If the relations between frane factors and teachin^; 
process appo'^r, the no:xl v.-ould have hi::h validity. 

ue arc v/orkinc w.th a series of different indcpo^adcnt variables, 
where the natcrial is not suf f icier t to brinn out the separate 
oonstcllations of variablecs. In spite of this, the* statistical 
v/ori: wc have done shows that the uodel can be further developed 
thc^oretically, and wc interpret this to cean that it has a cer- 
tain strength. It is j'^ssiblc to brine "'ut the principal rela- 
tionships. 

the classes in whicli ?^ reaches a hi^h level, and in the clas- 
SOS in which it is on a low level, the textbook scores to l:ave a 
.'greater steerin:-;: function for the teachin/^ process than in clas- 
ses on a niddle level. In these two case^, the plaiined teaching 
also a,':rces to a /jreater extent with the actual teaching. This 
happens when ve define the teachini^ process as the ti:ic spent on 
units. If wo seek on explanation in the teacher's decisions, the 
3i:.alarity between P -hijh :\nd P •-low can be interpreted as fcl- 
lows, Rach xinit can suboectivoly be rsplit into eleaentary or basic 
parts, and advanced parts. By subjectively we r.:can that this split 
is not expressly stated in the curriculun, but that the tcaehors 
understand that such a split actunlly exists, and even if they 
classify elcnentary and advaiiCed parts sonewhat differently, they 
see it as relevant for theii. In addition the curriculu:.! states, 
in the section on nethouj, that the teacher shall see to it that 
the whole class aasterr a "core" of the content. When the teaching 
process is scon as currieulun units taking a certain oiiount of 
tiiic, the tii-ic spent on each curriculum unit is about the sas:c 

for' classes having a P group at either a high or a low level. 

s 

Lut within these units the tii-ie on elcnentary and advance parts 

of imits varies. Classes haviur a P at a low level are aosuncd 

s 

to spend nore of their tine on the elcnentary parts. The thing 
that confims this assuraption is that the teacher feels tiiat the 



entire c3.asc rr.ust Tractor the elcmcriary parts, while it i:3 cAO\x(\h 
ir a o(rrta±r. croup -.a:v,cz*:: uhc acivaiiced parto. In other clacncc, 
other decisiot^j arc nf;Ct;r;aary, Tcclc.-u x-j of classes having a P 
at a low level nay at on early Gta;;c of the pianrinf: decide to 
leave out certain party of the content and to take up other parts 
in less detail* These early and ^-i.ncra] decisions meke it pocsi- 
ble for the teaching; prooecs to follow the teacher's planning 
with a minimuj^ of hitchcc^ 

In the other claGsec, the decisions will come successivel;/. Here, 
the teacher maken a .'jeriec of decisiono which are different on 
different parts of the couroe and occur at different timec. The 
teacher makes three types of decisionc. Firstly, he may lower the 
goal for certain parte of the course. Secondly, he may exclude 
certain parts of the content* Thirdly, he niay let a certain group 
of pupils lag behind* Tiie first two types of decisions uro thus 
linked to what the teacher considers to be advanced parts. Through 
lack of time, the content steers the teaching process ajid the text** 
book becomes captain. 

This is a very general summary of the results we have presented 
and must not be seen as anything else. Each statement we have made 
refers to the discussion in the final report (Lundgren 1972)* Our 
cxplasx^tion rests on a very dynamic model, and caeh relation is 
anchored in th;' original model. V/e may sijunmariae tliis in the folio- 
v/ing paradigm. 




Pandijro of (he principal rcUtion$ between the fleering jt/oup's Mctring of 
t)>e eeaching and the tcacher*t tfecisiont on pUnne^l and actual tnstnicUon 



The teaching nei:hodo very littl.e^ The dominatins teaching pattern 
is the traditior?al ola^sroora ins^truction* But within subjects it 
varies. In table 1 ic sive:i ""hG total relaoive amount of time spent 
on traditional elasi>rocn ■j^iCtruc'';j.on p.ccording to the teachers' 
estimation. 



Table 1 • 


The relat 


ive anoviii; of time used in the 


different sub 




jects for? 


t??'?,di*';lonal class instruction. 


In percent. 


Eng. 


Hist. 


Ilnth. Civics Sw. 


Total 


31 


63 


26 59 38 


73 



This can be interpreted in two ways, Firstly, it may mean that 

the method is adapted only to a certain, group of pupils (P ), and 

s 

thus varies very little, Gecondly, it may mean that the teacher 
chooses the method with which he is most familiarj he does this 
because he does not have the time to adapt the instiniction indi- 
vidually over and above what is possible in the verbal instruc- 
tion in the classroom situation. 

Individual instruction means j strictly speaking, a variation of 
the teaching methods ; and that the teacher has time to spend on 
each pupil. If time is limited in relation to content and teaching 
aids are few, the teacher has no time to use any other method than 
classroom instruction; he is thus forced to use the verbal in- 
struction for adapting the teaching to the specific pupils. It 
follows that this steering of the content ought to mean that the 
less time there is available, the less possibility the teacher 
has of adapting the verbal instruction to each individual pupil, 

certain differentiation will then occur in the way the teacher 
treats different pupils or groups of pupils in the class, \io have 
shovrn that, as time goes on, the content governs the instruction 
nore and more. The closer the class comes to the end of the school 
year, the more the teacher is forced to let the content steer the 
instruction. This steering of the teaching by the content means 
that the pupils experience the teaching as different from what it 
v/as at the beginning o'£ the Germ. Their interest in it dies some- 
what down. Interestingly enough, we con see a certain trend in 
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their conception of ~hc way ^hoy arc being treat cel. The lac!: of 
tir:c causes the teacher to dif f erelitiate tho instructj.on :.e is 
giving the class. Some nup\l.-5 arc allowed to take part nore often, 
others less often. This rolation appears if v/e regard tho pupils' 
reports on how often they arc allowed to take part ia classroom 
instruction, as being ajii effect of the tcacher'e questions. On 
tho other hand, there irs not -:he s'-ime differer-cc a«: to their ownci 
initiated participation. 
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Chapter^^ ana]jrsis_of _i^t ensive 

Eight classes were followed during one semester in the teaching 
of Mathematics. The lessons were sampled out. Neither the teacher 
nor the students knew the observer was coming. In all 57 lessons 
v/ere observed atnd tape-recorded. Every lesson was mimeographed. 

The analytical unit used was the single verbal utterance (in some 
instances single non-verbal messages were coded). This analytical 
unit was defined with small modifications in the same way as the 
pedagogical move in the Bellack system (Bellack et al 1966). 

Tho observer seemed "'^o have little influence on the teaching 
accorciing to the interviews with the teachers. There arc two rea- 
sons for this. Firstly, most classes in Gbteborg have continued 
visits for student teachers because a Teachers College is sitxia- 
ted in the city. Secondly, the observer was yotmg and probably 
merged early into the class. 

The classifications of the classroom communication 

The analytical unit is the pedagogical move. We have used the 
definition with small modifications, givun by Bellack et al (1966). 
To the four basic moves we have added a fifth move, HEP, which is 
coded vAien individual help is given and just.^one student is in- 
volved. 

The move is the smallest unit. In the extensive investigation, 
we classified the content of each lesson. We then divided each 
lesson into themes. A theme is a longer sequence of moves with a 
common content. Tho themes are to some extent comparable to the 
division into "teaching strategies" made by Smith & Meux (l962 
cf Chapt, 4), but they are classified mainly on the basis of 
content. 

The themes are primarily developed around common parts of the 
content. They may be seen as a micro-unit of a teaching unit - 
a certain content that is common for one sequence of the commu- 
nication. The term "strategy" means that the development of this 
content follows a certain logic or pattern. By the term "theme" 
we wish to distinguish the classification on the content from 
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Iho pai:-i:om of podasc^jical inovos williin cacli thoTc-t In .uiaJyciug 
•the liicracG v;c look ?it v^:iich p.". I;tu3:-n;:; or cti^atcsien r\ro follo^vcd. 

\. Q djvrdc? c?aoh luoaon Into tbLiries* Tiic content in each thcae is 
•'•ot c?.a»'^j5ified from the tcgirnlng^ "but described A'^orbally, e.g. 
fillin/: in at-condancc ca-?dS; i:ldiTiduc^^„ work with oxorcioc no 86 
etc. j'rora fcbcso doncript'.on':! ^ve made i, cla&sif ieatlon in lievon 
main theme 

Theiricsj not subject-relevant and not 
relevant for the tacks of bhe teacher (iTOS) 

CIg o irroon rnonagcinent \ CLT/i) 

Going through theory (tEO) 

Coing through typo cxanples (?Yr) 

^Vorking v/ith czercj'scs (eXE) 

Examination and control of honicwork 
or v;rittcn tes"o (CON) 

Going through and preparation of 
honework or wrictcn test (GIV) 

The themes arc developed by longer sequences of movoo (cf also 
Planders 1965? p. 22 ^ Gallagher 1970 a). Certain problojus occur 
when wo distribute the Biain themes into subject-relevant or not 
subject-relevant. Individual moves within a subject-relevant 
thoiiic may be net s-ubject-rclevant , for instance, v;hen a pupil 
asks the teacher for permission to turn on the light. In this 
oasc; the nove is not regarded as an individual theme. In order 
.to get a check on the relevance of the individual moves to the 
./abject of mathematics, we have classified each move as subject- 
relevant or not. 

[I'ho above example (permission to turn on light) may in some cases 
cause a longer sequence of verbal moves to appear that docs not 
belong to the classified theme. Therefore we have divided each 
theme, into three types: 

1 . Whole themes (WOT) 

2. IntcriTipted themes (iITT) 

3. Interrupting themes (ITT) 

IntcrmApted themes occur when the class is working on a certain 
content and something happens that interrupt this work. The 'nter- 
ruption is only temporary and the theme is resuriecl later on. V^e 
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classify this as an interrupted theme v/ith a theme Insercca. A con- 
crete exanple: The clacc r/orking with a type-example. One pupil 
arrives late, the tcaciicr talkc? with l^ixi, whereupon the \7ork is reou- 
med. Classified, thic? v/ould mean theme TYP of type INT followed by 
main theme OW of type liTT, then nain theme TYP of type IlIT continues. 

The classification into theuiec constitutes a comprehensive clacsifica- 
tion of thp communicat-Lon as to contenx. As often as possible v/e have 
also classified the individual theme, when it is subject-relevant, in 
reference to the textbook • The themes form a link between the classi- 
fication of the teaching process in the extensive investigation and 
the analysis of the verbal communication in each class in the inten- 
sive investigation. 

*./e have three basic concepts in analyzinc the rules of the teaching: 

a) the pedagogical moves j 

b) chains of moves for one message* Pedagogical cycles; 

c) themes; 

Every move has been classified in the following way: 
1. Class* ObserYatlon and nvjiber on Bore. 
% Senunr. 

5. T«rbal/not T«rbal »0Tt, 
6» Called for* 

?• Type of BOT« (STR, SOL, RES, REA and HEP). 
8, SnbjGcWelevant/not sabjecWeleTant. 
9* Logical and rating. 

Logical is divided into: 

Analytic Empirical Eraluativc prooess 

Treating inforaation Interpreting (IHT) Explaining (XPL) Justifying (JUS) 

GiYing informtion Defining (DEF) Fact stating (FAC) Opining (OPH) 

Rating is divided into: 

Positively toned 
Positive (POS) AJnitting (ADM) Repeating (RP?) 

Kegativily toned 
Qualifying (OAL) Ifot admitting (KAD) Negative (HEG) 

Positive/Negative (POH) 
AdBitting/Not admitting (AOH) 

10, Extra-logical process (PRF, DIR) 

in 7ICS. 

12. Activity. 

13. Bales' category gystea, 

14. Duration of the sove in seconds. 
13* Tiae between noves In seconds^ 



Pig. 6. SumariseG the different ciaooif ications in a alcctch, 
showing the rclabions between the syGtoms. ' 
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Pig. 6. A sketch of the systems of classifications 
and the relations between them. 

We will not here diacuss the reliability of coding (cf Lmzdgren 
1972, p. 247-255) but mention that they in comparison to other 
Gtudies have about the oame values. 

A second test of the sbeeringc group hypothesis 

The operational definition of the "steering group" is the pupils 
in percentile 10-25 ac to ability. Again I will point out, refer- 
ring to the earlier discussion, that this is an estimate when 
comparing different classes. 
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There is a marked variation in the number of moves per lesson in 
the eight classes. We shall look at how this variation changes in 
accordance with the variation in four values for the class. Firstly, 
in the whole class as to ability; secondly, in the average value 
for the pupils in the 1st quartilej thirdly, in average value for 
the pupils in percentile 10-25j and fourthly, for the standard^ 
deviation. 

Table 2. Correlations (Spearman's rank correlation) between 
number of moves per lesson suid the average value of 
the class, the average value for pupils in the 4th 
quartile and the average value for pupils in percen- 
tile 10-25 as to ability. (N = 8), 



range 



Average value 


Average value 
1st quartile 


Average value 
Percentile 10-25 


SD 


.31 


.81^- 


.88* 


-.76" 


10.52 


11 .00 


13.83 


8.07 



Prom now on we shall mark significant values with an asterisk. 
The level of significance is 5 

The estimate used seems to some extent to be wise. But the diffe- 
rence between the 1st quartile and the 10-25 percentile is small. 
Anyhow, this table shov/s a strong evidence in favour of verifying 
the hypothesis of the steering group. 

In the next step we have vd.tbin each theme, within each class, 
coxinted the relative nvimber of each category classified and corre- 
lated this with the absolute level of the steering group. 

Before v/e present and interpret these relations, we shall look 
at how many significant correlations there were and what they mean. 
For the correlations that have been obtained for the different main 
themes we see that they are not distributed at random. 16 ''/o of the 
correlations that were calculated for different categories \vithin 
themes were significant. Of all correlations for the total classes, 
28 ^ were significant on the 5% level. The other correlations, even 
if not significant, are high, and we can see a fairly consistent 
pattern when comparing the various systems used. In order to get 
an over-all picture, v/e sum up these results in two columns. On 

ERIC 



the right we show the positive correla olonc, i.e. behaviors ihaz 
increase with the value, and on the left the negative corz'eXa- 
i;ionc. The solid lines indicate sicnif ?.cajvt correlations. 
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Pig. 7. Correlations between the steering group's ability 
level and verbal behavior. Cognitive dimension. 
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Fig. 8. Correlations betv/eon the steering group's ability 
level and verbal behavior. Affective dimension. 

It is apparent that as the value for the steering group streng- 
then the rules described with the Eellack system and the teaching 
pattern becomes predictable. The teacher's role becomes more that 
of a discussion leader than that of a lecturer. The communication 
pattern in the classroom ceeins to become more fluid - the recita- 
tion pattern increases. The student gets the role of responder - 
his reactions decrease and the teaching is less often interrupted. 
The climate in the class becomes more positive and the teaching 
style more indirect. 

In interpreting these results in relation to the basic theory v/c 
are to some extent in trouble. This illustrates our earlier dis- 
cussion about the research process and the development of a theory. 
We have obviously not the same perspective in empirically descri- 
bing the process as iisod in the theoretical discussion. Anyhov/, 



i;.ic:rc rrf an-:*l:. pi cr po:*.nt? Tor cor-parison. .»-id i;h^ in-errrG\o-. 
tion hfirc: c^ven I'oir.c":. vory v/ell th*b bar-ic t:ieo:.'jt:' crl 
oYo*: ii* on '^ome i;r:rfeG rjucplcicns can be raised. In alv-i .;t^p 
oi' rhc t.nol3\'5is v,c -.Till o^.yhor storrigthon our Sl'^^'^i^rc c.r \ Ox-^eby 
vorily s:*{jn:.:?ican+, par;c orC -'Jie uhcoro/. 

The rolxs o-r t}ia ntcorii i/;; ^vct^p 

\'c lip.vc //i^ii-tificd tho DUi^ils in perocnt51r 1C -^3 •;c ::-:.^i;c--. 
txxal ability; as the steorirg ^roup, i^hav 70I0 tlioj- pZ.a*- rr. o c 
co:rjniuiication? Fron the standpcint or? vho ■♦thcore t: c/.l ;dc(L,-?. : ■ ^-t 
.^ot up J this role if3 ocpecial?.*-- prominei.r in -".-ho •irr.vii.^l*:!::'. rvm. 
one ixnit to tho noxt. V/o cr.nnot divido ihe corrmnioa^ion iii':o -i.u.- 
sofc?, since v/o arc working v/ithin the tir.o-rzame fov orio wi.^t, ito- 
^vo^^er, we should be able to pioceod fron the fact that, in t.-*Mr^ 
up different parts 0^ this ixn:.t, tho teacher uses the stoeriri/:; 
gz'oup as a criterion. To a certain extent, this has been confir- 
med by tho precoediixfT analyses. The next question is, v;hot?icr tho 
stcorinr; group differs fro^. other pupils in frequency of pc.rtici- 
patiori, and v/hat role plays in the communication. Table '} shov-s 
for each class the average ralue of frequency for these pupils 
versus ihe class as a vmolc-. In this comparison, the pupils con-- 
stituting the steerinj':; group are included in the class. V/e there- 
fore Mixiimize the diff ^^rcnoo^* 

"^hore are no differences for senders. In h'\lf tha clossos. 
the pupils in the steering group have on an average more neves 
than the class as a whole, and in bhe rest r? then^. t^e tmpils 
in the steering group hi^.ve fewer movoj than the class itself* 
Por receivers, hov/over; there is a difference, even vhough it 
is snia?!. In six classoy, the pupils In tho steor/uig gioup are 
xorc often rec-eivo::'0 than t:he class on the average, end in ::\vo 
classes; we get tho opposite proportinr-^. 



Artt^t vahie of numbet of mom for the pupiif in the stmiiKiroup and 

for the cbss as a whole 



Sender Rcccrvcr 



Class 


Ps 


Cbss 






1 


1.7 


3.4 


7.7 


6.9 




8.3 


!5.5 


12.8 


23.9 


4 


32.0 


27.2 


42.0 


35.7 


5 


10.0 


30.4 


12.0 


36.2 


6 


25.8 


22.0 


35.0 


29.7 


7 


7.3 


6.9 


13.0 


12.2 


8 


15.5 


10.6 


18.0 


15.1 


9 


10.3 


12.1 


!8.3 


U.7 



ajheue- two classes iiavc the ranks 1 and Tor the value for the 
steering group* Totally, the steering group has a higher number 
of noves as receivers than the other pupils* It is above all as 
receivers that the steering group differs from the rest of bho 
class. Table 4 shows the differences in pedagogical moves between 
the steering group and the whole class* Here we have used a Chi 
and used the distribution for the class as a whole as expected 
values. As observed value we have used the distril^iition of moves 
for the pupils in the steering group. In this way, we reduced 
the possibilities of differences, as the pupils in the steeri:ig 
group also became part of the class as a whole. 

Table 4. 

Dtstnbution of «%nincant Chi^ when tesUni dssttihutioii of pecUgorKal 
moves between the steering gfoup and the class as t wMble. Lew* o» 
s'^nlfjcance 5 



Class 


Sender 


Receiver 


1 




sign. 


2 






4 


sign. 


sign« 


5 






6 




sigtu 


7 


sign. 


sign. 


8 


sign. 


sign. 


9 




sign. 


Tot 


sign. 


sign. 



We Get the 3ar*e result a;? for frequency of participation, 

totally, we get a significant variation for both r^enders ar.d 
receivers. Y/ithin claasjes, there is a variation for reccivcro, 
T'he sane two classes that differed in freguency of participation 
earlier, show no si?:niricant difforenec in the distribution of 
pedagogical moves between the steering /^roup and the clasc an a 
whole. What then dictinguichos the cteering group fron: ether pupils 
in the claso as to pedagogical movca? 

Table 5. 

Distribution of pe^igogicat moves for puptls m the stfcrinf fvoup and for 

all pupils. 





Sender 


Alt 


Receiver 


All 


STR 


t 


1 


3 


16 


SOL 


5 


10 


39 


39 


RliS 


75 


61 


4 


5 


REA 


IB 


28 


46 


35 


HEP 


1 


(-) 


9 


5 


TOT 


100 


100 


100 


100 


N 


376 


4278 


561 


72IR 



As senders, the steering group pupils differ from other pupils 
in that they make fewer soliciting and reacting and more respon- 
ding moves. As receivers, the steering group pupils get the came 
amount of questions, but more reacting and fewer structuring 
moves from the teacher. This pattern is soniewhat bewildering. The 
structuring moves ought to incerase more than the others, out it 
is quite in line with our theoretical model that these pupils 
maJce relatively wore responding and HliP nioves. They also get 
more reaction. 

Before we analyze reacting moves, we shall take up the distribu-* 
tion of substantive-logieal meaning for the pupils in the steering 
group versus all pupils. V/e report only the difference in distri*- 
bxition within each group. Minus value mears that relatively all 
pupils have more moves in this category than the pupils in the 
steering group. Consequently, for each category, the steering 
group is subtracted from all pupils when the values are distri- 
buted relatively within each group • 



Table 6# 



Dtfferenoe in rcblrvc dtftribvtion of sub>UntiTe4ofica] meaniT^ between 
the steering $joup and all pupils. 

Auilytic Empirical Eyriuativc 

DEI- INT FAC XFL OPN JUS 

Sender 0.6 0.6 -.0.4 0.2 -^1.3 0.0 
Receiver -0.1 -0.3 2.9 -0.8 -I.I -.07 



The greatest diflerence concerns PAC moves by receiverc, where 
the steering group receivoo more Tact-ctating than all pupilo 
totally. There is not the sane difference for the senderc. The 
greatest difference between the ^iroupc ac regards recpondin:; 
ic thereby tied to fact-stating. 

Table 7. 

PtfTerence in idathrc dsstrtbutiofi of iiistfuctbiul'loficiJ rnetnim between 
the stecrimt group and all pupUs. 
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OAL 


NAD 


NEC 


Sender 


-20.5 26.2 


12.0 


-0.8 




(-16.2> 


Receiver 


-13.8 -2.1 


20.6 


-3.1 


-0.7 


-l.l 



Here we get an intereoting picture (Table 7). From a relative 
point of vievf, the pupilc in the steering group receive fewer 
negative ratings, but also fewer clearly positive ratings . In-- 
stead, the steering group pupils ac senders laake considerably 
more moves of type repeating, and especially as receivers. As 
these pupils steer the pace, and the teacher by questioning them 
laiows when he can go on, it seems logical that, for the sake of 
control, the relative share of rop€«itiug statements should in- 
crease. This also explaixis why the number of respcadiiig movec 
increase, whi^out an increase in initiating moves, Negative 
statements are in paranthoses, as no pupil in the steering group 
was sender for any inovec that can be classified as nogative i*a- 
tings. For senders, these figures must be interpreted with cau- 
tion. The pupils in the steering group have only ?A mcvoa cl?ijsl 



-tied txc^ ratine:, our inlerF rotation is -hat the steerin;; /j^^oup 
pupils cot direct prairo, and are roro often askod to repeat an 
earlier ctatenient. .".ij :;ondors, the steering grcup pupil;: more 
often ask for rating t.,^..: the other pupilc. 

Another reason for interpreting thij anaTyj^ic with caution 
that the pupilo in the yteerint^ ^roup are here defined ais the 
pupils in percentile 10-25 of the pupils ^hc took the Intcl.li- 
gence-test. In average: about 8-! fj of the oupils aoendin^; to -chu 
headmaoft or - freij Jh ^ r.LM; 't'. tvrt "y::r'\c ' otK - 15 ' 

can have influenced the con;position of t.ic t:roup i? difficult 
to say. In any case, the role .ve liaye hex^e di^iscribed for 
steering group is coajji;;tont with the pattern of correlations 
obtained for the steering trcup and various classifications of 
verba] behavior. In those last mentioned a:ialyseSj the c^bseneo 
of some pupils would not change the rank of the classes as to 
the va.luo of thr^ steering- group* 

Pedagogical r ole s extended 

uhe constellation of frarne factorr an^l their iiarortonco in the 
v/hole is a question of how the tcr 'h^.v<^ perceive and internalize 
these factors. It concerns how the toacJier perceives the goal and 
the pattern of the teaching, how v/oli ho can diagnose the students' 
learning pace, and how well he plans the teaching in accordance 
with those factors and the total tine available* A functional way 
to handle the situation, in order to save the teacnot-'s energy, 
is for him to group the students within the class and give these 
groups different roles. If the steering group can be described 
X'l terms of the teacher's cognitive groupings of students, we get 
another approach for explaining the prag!r.atical dimension in the 
teaching process. These groups May constantly be changing, but 
each tiiae he perceives tho class, ho makes such grouping of the 
pupils. When time js limited end the goal fixed, these groups 
may be functional for the teachjn.j and then govern tho teaching 
process* When tho time available and the goals are changed, these 
groups may be irrevclant to the te^L-ching, even if the teacher 
cognitively still groups the students, but How on the basic* of 
characteristics ha^/ing no direct importance for their learning. 



The idea we present ir. t^ds diccuscicn have been deveioncMl with 
the aid of lolier'u (i9oY) tbcordeu of hunan Infomation procoa- 
cing. Briefly, v/e r.souno bhat the teachers group the pupili,; in 
"chii^alcc" with abo-uc acven studonto in each "churik'-. Phc {vrcn.! 
problem lies irx deterr.iiriin{j how theoe "chunka^" fonn and be;>ono 
a cognitive "structure". Karton (1970) has developed a r.cL^.od 
for analysing how cornplcz information is reduced zo co{;nilive 
structuroG. xlis 32iethod is based on measuring the temporal rela- 
tions between unixs In recalling. Wc have used Marten's nothodo- 
loyy on this problcni. 

In an interview at the end of the Spring Tierm, each teacher was 
aslred to name the pupiio in the class. The following; instruction 
v/as {jiven: 

"This question may scera strange* Later 1 shall explain v/hy J 
asked It. Ano are the pupils in the class*^ will you please none 
then in the order you renrieiuber thesi, but not in alphabetical or- 
der, and not accordin.-^ to how thoy are seated in xhe classroom?^- 

rhe teachers' aiiovxers v/ere recorded, and the pause-tiiae in seconds 
betrveen naiaes v^-as r^easurcd v/ith an oscillograph, l^rcvd the list of 
pause lengths, a cusaulativc ^-^^pi^^ was plotted. Fro?:; r.his graph, 
the cognitive groups 7;ere reconstructof; • As Table 8 shows, zhe 
teacher narked abou^v. si:: students v/ith a short pause betv/een each 
name, and then cane a longer pause, followed by about six ir.ore 
nanes with a short pause in between each name. A sraall gro-jr: of 
about six students v/as always forgotten, except by the teacher 
in class 7. 

[Table 6. The amige pauie-ki^th in seconds beti^een names withUi each group in^ 

between groups. 
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j'ho Grouping of pupilrj naie \yj the •tcaclicr ir eaoh ola:>^ con- 
:}±v^t^ of thvec to five ^;ro*.?.p.^^; ear,l jrovp having ?-13 puv.iln^ 
Tlio avorage -".Vuiber if pur^iHc in each group is 5.7; ani tl.o 
avorago nvjnber of forrooton piipj.is Ir, 5.6, IhoGo analyaoo are 
vory rou§h. ClasGifvinc the r.aiaes that the tcaehers leoallcd 
into specific groups ic to sonie extent a subjective c.etj as for 
:*nrtance; i.n uoc:ldiniT v/hor a paiise-length may bo ,.c.id to belong 
'.vithin a group or between grouts* However, in nearly all oa^cs, 
tJ:c claosif ication3 v/ore rather easy to deterniin-j, on the ba.^iG 
of t iO cocuTi'-iativo, 'fvif; ::ribution of the pause-length. 

A^*';er ;he teacher had rocallocT the names of the pupils, v/e aclcod 
what principle he had followed in naming them in that order j and 
v;;iy he associated certain pupils with others. 

Probably the teachers find it iiapossiblc to recall the names of 
•V.io x^upilj? '.vi'thout follcv/ing some kind of principle. One teacher 
maintains that his enumeration v/as made at randon. Two teachers 
very vaguely state a x-'rinciple, and four teachers clearly ntatc 
a fimctional principle. 

In two classes achievement was givc-n as the reason for fcho ranking. 
She average V/IT value for the groups also, from a relative point 
of view, had cvbout the same rank order in these classes. ?or pro- 
portion ef boys, it f;eems that the first group named by the tea- 
cher often has a higher proportion of boys. One teacher distinguis- 
hed a clearly marked grouping as regards sex. For the avera<;^c va- 
lue on WIT, v/e find a relation if we use a signtest where plus (+) 
signifies that the proceeding group has a higher value, than the 
following one, and minus (-) signifies the lower value of bhe pre- 
ceding^ group, v/e have omitted fche "forgotten" category. \/e made 
an exception for one class, whose teacher said that he started 
* I' naming poorest pupils o There the sign is reserved for 2^o^P2 
I :ind 2. The total distribution for 23 signs is 16 + and 7 
•vhich m a binomial test is significant on the 3% level. Totally, 
the tGacho''\s seem to group the pupils according to their intel- 
Icctu.al ability, 

PrccoecVing to the fcoacherj^ ^communication to and from these 
pupils, v/e definitely find differences between groups as regards 
^ . the teoching given to the pupils. The cognitive groupin.^s of 
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pupils made by the teacher reflect the roles different groups 
of pupils play in the teaching process. We look first at the 
differences in frequency of participation in the communication. 
In this connection, we tested the distribution of ©eves between 
the teachers' cognitive groupings, i.e., wc worked out an average 
value for each pupil. This average value, multiplied by the mem- 
ber of pupils in each group, represents the expected value in 
2 

a Chi calculation. 



Sable 9, Test of differences (value of significance 5 in 
distribution of moves between teachers' cognitive 
groupings in the class. 
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For frequency of different moves as sender and receiver, the 
cognitive groupings we defined from the descriptions of the tea- 
chers differ significantly from the distribution in the class 
seen totally. The exception is Class 5j where the pupils as sen- 
ders do not differ between the different groupings. The values 
we get on Chi^ are also high, and with a few exceptions the same 
corM apply to the ,001 ^ level. The cognitive grouping the tea- 
cher has of the class is functional, in the sense that he boliaves 
toward these pupils in a • pecif ic way, and these pupils in turn 
respond in a specific way, 

Hext, we look at the teachers' cognitive groupings differ as to 
pedagogical moves. In this connection, we tested differences in 
, distribution of each move for these groupings. We then used the 

distributions showing significant differences to describe \7hich 
differences exist between the groups, relatively speaking, in the 
distribution of pedagogical moves. The distribution differs for 
three moves especially - soliciting, responding and reacting. 

For senders, it is naturally enough the RES move that separates 
the groups. One class shows no differences at all as senders. In 
another class, the move that sets it off from others is solici- 
ting, and in two classes it is reacting and responding, 

erIc 



i.'ciblc 10« To-^t of Oi^'foronccc (value of sienilicancc. in 

diotribuoion of pedagogical moves bot\vc:}:i teachers' 
co/j^^^i*tivo sroupingG in the class. 
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Vor receivorSj the soliciting and reacting moves separate t]ic 
tcaolicrs' cognitive giTOupings. In one class, it is the responding 
novv. -instoad of soliciting. So far, the differences betv;ecn the 
groupings show only that they exist in the characteristics of the 
pupil 'y rolo. If vc consider the existing data on how the teachers' 
cognitive groups differ, we find almost without exception the sane 
thing occurring for receiverSj " but in soliciting and reacting mo- 
ves. Although the lines are not strictly drawn, we can see one 
group as especially important for soliciting, one for reacting 
and one for r. spending. Turthermore, we find that one group ci' 
pupils to some extent play the same role we have shown tlic 
steering group plays. 

Although some teachers said they follov/ed no principles in their 
grouping, we still find differences between these teachers' cog- 
nitive groupings as to their participation in the communication,. 
In passing, we may mention that the greatest difference in the 
distribution between the groupings is found in the class, whose 
tcaehor denied having any principle. 

In the oritensive study ^ we asked the teachers whether they made 
any form of cognitive grouping in the class. 50 % of the teachers 
answer j.ng the questionnaire ansv/ered this question. About 90 % 
mention 1 to 5 groups with a certain stress (27 %) on 3 groups, 
j?]:^.. most c^^^.oxi grouping v/as "active in the subject", then in the 
following order: talent, ambition, interest and sex. 
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To a certain extent, explain tliQ variation ir. tl.j dictri- 

bufcion of the comniuiication an effect of the teacher's Dcrcep- 
xion of the class and his conception of the pupils. This percep- 
tion is at first not linked to each specific pupil, buc the tea- 
cher groups the pupils according to the different functions they 
take on, and does thic in order to adapt them to the tivA and 
content of the teachim;. 

Thc55o analj^ses e>:tend our possibilities for intexpr^oting beyond 
L-ho first tested h^^o thesis about a steering group. Heturiiin/;; 
bad: to our theoretical .aodel the data hero given borh en fche 
extensive and tne intensive data verify our taeory on coidc 
critical and principas points. 

Teaching process and outcome 

In the discussion above around classroom discourse analysis v/c 
touched upon patterns of relations shown in earlier research. In 
the extended surveys presented by Rosenshine (l970), Piosenshine 
& Purst (1971), Rosenshine (1972) and Lunkin & Biddle (1S73) were 
few consistent patterns of relations between process and outcome 
shown. This does not moan that relations of this type is a vast 
activity to search for* but it indicates the need for a conr.ion 
basis on which comparisons can be made and a better theory buil- 
ding from which expectations can be deduced. Anyhow, some consis- 
tent patterns are shovm, for example that the l/D ratio is ci fair- 
ly good discriminator} that the teachers' v/armth and supporting 
behavior is of importance for knowledge development. The fe\/ rela- 
tions established in several studies point to some extent toward 
a pattern of teaching that very clearly appears in the above shown 
relations betv/een the ability of the' steering group and the process. 

The classes investigated were given a test of knowledge in Ilatho- 
matics during the Spring term. This tost had a high content vali- 
dity in relation to the actual content of the teaching (liangeby 
1973). In order to mirror the relations between teaching process 
and learning outcome v/c calculated the correlations bctv/ccn the 
relative distribution of different categories within each class 
and the mean on the test. 
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rrj*7: the bhcorotioal Jiscua-sion wc can deduce follov/in/; hypothesis 
Pr.ttorns of rolationG botv/con ncasuros of. outcoino and different 
catcg.^ri'<2ations of xho proooss is oorrospondent oC the pet torn 
of rcT^tiors between steering group and categorizations of tlio 
yrooGss. 

Totally the correlation botv/een proceas and outcome sho\^s fev/ 
significances. The nuiriber of significance is lov;er than 1 on 
the corresponding level. So far no interpretation could to dor^o, 
jj/cn if \re divide the test into items ano. look on the correlatio/i 
between results on the specific itcnc that corresspond to tl^o cor- 
tent actually taught during th<' observed period, nc difference 
appears (cf R&ngeby 1975). 

Ill looking on the direction of the correlations v/e find that 
about half of the correlations are negative and about half oi 
our correlations are positive. 

Buc when looking on the direction of correlations for the vario^b- 
Ics that showed a significant correlation between the steering 
jroup and the process, an interesting pattern appears, \/e have 
i)oro of technical reasons (cf R^ngeby 1973) used 20 significant 
eorrolauions. Of these correlations, one is zero of the roiuaining 
nineteen (19) fifthtcen (l5) correlations go in the same direc- 
tion (table 11), even if not significant, when calculated betv;cen 
the process and the outcoino. 



j'-^i^roir.tions b^^twccn stcorins group and proceeds: a::d 
corrc?.c--^i?n:; between process cni ouwconie v/hica in 
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This table (table 11) svpports ■^'verification of the h;v^othcsis. 
Tlic steering group inriucnces tlio pattern in a certain way. The 
hi{^*hcr level the nteoring ,^roup hasy the -acre effGo-';ivc is the 
teaching in relation to tost of achiovomonts. An incroai^ing level 
of the steering group scer^^ to make ifc possible to form nilei^ for 
the clas.=jroon: language, which arc cicrc effective. Or iJiterprcted 
further J to make differences o:i i.he -'parolo'' level. 



The study here pre.sonted c>ror.: up an avenue of in'.alx-^oi3 lie riost 
dominating question^ occm: "Oc^ ne tc b(?_. :\c\x ':c develop a Toir^a- 
liza-cion of this theory. Within -^hat v;.?rl: cnpi3'\o-.l aiiaAyRis 
muct be done on oriticcl poincs. 

This work is now planned u-n several stepci, The Ci-^-^nt step ie to 

express the theo.oy rore cii^arl;\ Pinpoint ;:he cas-.c cr.su-Tipt? oui? 

< 

and logically by dodu-;ion relate different concepts tr v :h other 
(of Lundgren 1973). The ae-ond step is to star*'- ;7:lth sono. variable 
end assUiPe, on basis of earlier research, the relation between 
them« !?he r.ost oV -.Lous is to start v/ith the frame factors, for 
exanp].e the sisse of the class and the composition of the class 
and how these teo variables are interrelated and stoer the pro- 
cess, Vrner. forma? ized, v/e make a modelled system. As we are here 
working very dynamic relations, we hove to leave the l^^vel of 
simple statixtical models. In order to develop the formalization 
we must build the model with the aid of a data computer. The se- 
cond step will include also a simulation model building (of lTorl(5n 
1972), V/ith the aid of siJnulation v/e ran ;7ork out a hypothesifi; 
which can be empirically tested. When a hypotheses is not ve'»\Lfied 
\ve can simulate parts of the system ard nodify the T^asic assump- 
tions. This work procedure v/ivll be done on already collected data 
and on some parts of the system. When a modelled systCTa is fitted 
so that it explains this mass of data v/111 go over to the third 
step. 

This step vail be to use earlier coilecbed data, where the frame 
constellation is quite different from the one used in this study. 
In this phase we also have to reclassify the observation of teach- 
ing from a more comprehensive theoretical approach. Prom the theor;] 
we can deduce hypotheses and test and modify our model ^ This way 
of working is extremely hypothetic-deductive in its character and 
will both mean a, formalization of our theory and empirical verifi- 
cation. Obviously there are masses of raw data already collected 
and the methodology here repi-esented forces us to use data oollcc-- 
ted outside Sweden^ On a more genoreral level t?iis vay of working 
is a spare of time and money ^ 
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Ti^e first three steps arc the nos*'; iziportant to talce and v.i.ll 
function as an umbrella for the development of our theory, 

Parallel to this work there is tv;o other approaches that v^ll cc 
used. 

The first is to more theoretically mirror the relations betv/oen 
the process and the outcome.- V/e v-; J. here go another way round 
(cf Kilborn & Lundgrcn 1973). 

A test of Icnowledgo in arit^:.-Tic has already been developed, fronx 
which each student can be dia^^^^csed in relation to a structured 
•plan over different areas within arithmel;ic, ?rom this plan v;o 
can ^vithin each item diojnoce *.vhat pa::.»t of the plan the student 
masters. The design vdll be to give a pro- and post-tost and the 
process will be followed and v?oded both according to the plan and 
the students' ling-'iistic com bono \7o oan here analyze how the 
teaching is steered in rolrtior to pre-lcnowledge, how the students 
intei^act, what educational rolo they v;ill have and the learning 
outcome for the student c.. 7.n the design wo liave planned e::periments 
to vary i'r^xv^r^ as tbIH cis ■':oac!ie-.'.s. To sono extent this approach 
can be looked upon as similar to the approach reeomiaended by 
Gage (1972). It is in some v^cpect, bnit it is not in a very 
significant way. The whole appvcaoh is steered by a oonproher.ij-ive 
theory. The approach is built d.n the first hand on deduction, not 
induction. 

The other way is quite contrary^ The v/ay we here treated the theory 
is on an epistonological level to some extent traditional. The ana- 
lysis will lead us to v»ocx)lain relations between variables and to 
some extent to understand a process, but we have loft the more 
structurali£;tic paialysis. This v/ould mean another approach in 
which we try to analyze thp teachin'? process as a system of trans- 
formation with a specified purpose. On an epistomolo.';;ioal I'vel 
we have more to analyze then what the teaching structure (of Anders- 
son 1969) and on an empirical level try to build up a more hermeune- 
tic approach* 
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As we have planned the next .fcep. it consists of fomalicing the 
model, to test; different parts by use of earlier and new data^ 
by field studies aJid by expcrin^ents* But on the saoe hand v/e must 



loose up the model and try a more comprehensive thinking for mirror 
the teaching process not only as a set of rules mixed by parts, 
but also as a set of rules steered by intention and purpose, iii 
which the student is looked upon not only as a reacting organism 
cn different stimuli but as a generating organism v/ith plarjied 
actions. 
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